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New azetidinone derivatives, inhibiting platelet aggregation - 
are antiinflammatory and antiphlogistic agents e.g. 
1-benzyl -4 -difluoromethyl -2 -azetidinone 
Patent Assignee: YOSHITOMI PHARM IND KK (YOSH ) 
Number of Countries: 001 Number of Patents: 001 
Abstract (Basic) : JP 5058993 A 

Cpd. (I) is of the formula (A), where Rl and R2 are opt. different and 
are respectively alkyl or hydroxyalkyl and R3 is H or aryl or aralkyl 
with or without substitution or an acid-added salt. The prepn. of (I) and 
acid-added salt is effected by using a difluo roe thane image cpd. of the 
formula: CHF2CH=N-R3. 

USE/ADVANTAGE - The cpd. has ant i- inflammatory activity, antalgic 
activity and platelet aggregation inhibiting activity and is useful as 
antalgic/antiphlogistic agent and drxig for circulating system. The method 
can prepare (I) in a high yield. 

In an example, 0.48 ml 2.5M hexane soln. of n-butyllithium is dropped 
to mixt. of 4 ml THF and 0.17 ml di is ©propylamine at 78degC and the mixt 
is stirred for 20 min. . 0.12 ml ethyl acetate is dropped to it and the 
mixt. is stirred for 20 min.. Then, 0.77 g N- (2 , 2-dif luoroethylidene) 
benzylamine is dropped to it and the mixt. is stirred for 30 min. and then 
IN HCl is added to top the reaction. The organic layer is extracted with 
diethyl ether 2 or 3 times and purified by silica gel column 
chromatography {hexane/ethyl acetate=4:l to give 0.15 g l-benzyl-4- 
difluoromethyl-2 (I) (Yield: 73%. 
Dwg . 0/0 

Title Terms: NEW; AZETIDINONE; DERIVATIVE; INHIBIT; PLATELET; AGGREGATE; 
ANTIINFLAMMATORY; ANTIPHLOGISTIC; AGENT; BENZYL; DI; FLUOROMETHYL ; 
AZETIDINONE 
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[{bi 11 



-3- 



CHF. -CH-OR' 
I 

OH 



(VI) 



T/uf^fc K = r/u^/W^^r-ir^— yi^t— jiS^* (VII) 



(VII) 



(^4*. R^ tmmtmmvh^o ) (D-mr^^^u 
1 0 0 1 2 1 ;*:^5^co-^^ ( I ) (Dit^mt. 

[0 0 13] #«btt'5±fi!c4^*i7ir^<*:T*fcS^#fi. 
10 0 14] 



CHFa 



OE t 



OH 



5 Oml:^;^M77;^='{ci/7>'U:^oT-ir hT/Wf fc K= 
3i«^/U^^T-fe^— Ommolt^Vi^/^T^ V5 Oran 

v^!5^A^Atl|fc«U)t«. i*JE|g®^m\ N- (2, 
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(iiX^5 2%) ^ntz^ ^;fiC5 S-'S 7IC/O. SimnH 

go 

[0 0 18] 
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E:Z=1:1 
FW 169. 17 

^®F-NMR (470MHz, CDCI3, C^?^) 

6 41.628 (dd. JCHaF2=54. 93Hz. JCTCHb=3. 05Hz. E or 

Z) 



wt {.xh^mxh^. 

[0 0 151 flio. -fe^ ( I ) (0\\:^m^^^-r^\c 
ihtL^. m^mwt\.x-f&^ (II) <o^Jy;vitti:xL^ 

Jc-g-^^ttSo ^K^L^^fl> -HS^ (III). (IV)*^ 

1-6-/^^ (I) <Dit^m^%i>z,tt^X^^. 
[0 0 161 

E t : rc^/i^ 

Ph : :7 3inyU 

i-Pr : -fy^'ne'/U 

THF : X t Kn^yV 

n~BuLi : n-y^y^lJ^[>A 

LDA : !J5^!:7Ai^-ry7'n t'/UT^ K 

[00 1 7] iiife^fiii wm(owtmi) 
[fbi 21 



+ Ph-CH2 -NHi 



CHFi 
H 



Ph 



6 41.634 (dd. JCHaF2=54. 93Hz, JCFCHb=3. 05Hz. E or 
Z) 

^H-NMR (500MHz. CDCI3) 
6 4.721 (m. 2H, He) 

6 6.154 (dd, JC,Ha=54.93Hz. jafaCHb=5. 37Hz. IH. H 
a) 

6 7. 2 -7. 4 (rap, 5H, Ph) 

6 7.696 (dt, JCFCHb=3. 54Hz, JCHaCHb=5. 37Hz) IH E,Z 
Hb 

6 7.704 (dt, JCFCHb=3. 54Hz, JCHaCHb=5. 37Hz) 

^^C-NMR (lOMHz, CDCI3) 

6 64.170 (s, C3) 

6 112.956 (t, JCiF=238. IHz, C^) 

6 127.640 (s, Ph) 

6 123. 188 (s. Ph) 

6 128.756 (s, Ph) 

6 136.893 (s, Ph) 

6156,019 (t. JC2F=3L9Hz, Cg) 

IR: 2900-'3070cm"* (Ph) 

[0 0 19] mmmz {^?m<omiykm2) -o^^^/ur 
^ vofti:^*) jc p -r=^i^^j>^my^^xnm9^ 1 1 mm. 
(r>BUt:^t^:^xmm^nbzt\c^^x. n- (2. 2- 
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OCH3 



CgHgFgNO 

FW 185. 17 

^^C-NMR (470MHz, CDCI3, CgFg) 
6 42.734 (dd, JCHaF=54. 93Hz, JCFCHb=3. 05Hz) 
^H-NMR (600MHz, CDCI3) 
6 3.829 (s, IH, He) 

5 6.096 (dt. JCHaF=54. 93Hz. JCHaCHb=5. 25Hz, IH, H 
a) 

6 6.90—7.30(111. Ph) 

6 7.845 (dt, JCHaCHb=5. 25Hz. JCFCHb=2. 56Hz. IH, H 
b) 



'^C-NMR (75MHz, CDCI3) 

5 55.472 (s, C3) 

6 111.788 (t, JCiF=237. IHz, C^) 
5114.491 (s, Ph) 

6122.783 (s. Ph) 

6 141.245 (s, Ph) 

6 150,883 (t. JC2F=31.9Hz, C^) 

6 159,868 (s, Ph) 

IR: 3050cm~^ (Ph) 
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(2. 5M. -^^i^^^^^^) 0. 4 8id1 (1. 2 

mmol) Sri^y ve^(;:J:9STU 2 0»«1*LfcS^. ft 
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Tu ^lii? 2 0 5>r«i^s#'r^o 2o^mN- 

(2, 2-i^7/U:*-n3i^y7^v) '<Vi^/V'r^>'0. 
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^fmwx^s iassr^iai-*T-±(fMtc3 03>ra«^ 

- (-^=^1^^^ :ft®?^5"/^=4 : 1) -CftKI-So ^ 9 
UT 1 — <V^^/U- 4 - i^7/W:i-n ^/i'- 2 -T 
v^yvO. 15g (IR*7 3%) Sr#fcp 

[0 0 2 2] 

{{C\ 6] 



FiSFaHa Ci ^b 

\ 1 J 



CiiH^.F^NO 
FV 211.21 

^^-NMR (470MHz, CDCI3. CgFe) 

5 37.076 (ddd, JCFaF 0=294.5OHz, JC^laF a =54. 93H 
z, JCF aCHb=10.68Hz.Fa) 

6 38.144 (ddd, JCFaF 3=294.50Hz, JCHaF P =54. 93H 
z, JCF /5CHb=7.63Hz.F 

^H-NMR (500MHz, CDCI3) 

6 2.904 (ddd. JCHcCHd=14. 89Hz, JCHbCHc=2. 44Hz, JCF 
CHc=0.85Hz, IH. He) 

63.055 (ddd, JCHcCHd=14. 89Hz, JCHbCHd=5, 37Hz, JCF 
CHd=0.85Hz, IH. Hd) 
6 3.672 (mp, IH, Hb) 

5 4.139 (d. JCHeCHf=14. 51Hz. IH. He) 

6 4,709 (d. JCHeCHf=14.51Hz. IH, Hf) 

65.732 (ddd. JCHaF o=JCHF /5=54.61Hz. JCHaCHb=4. 
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27Hz. IH, Ha) 

6 7.28'-7.36 (m. 5H, Ph) 

^^C-NMR (75MHz, CDCI3) 

6 37.9306 (t. JC3F=3.6Hz, C3) 

6 45.9528 (s, C5) 

6 50.5112 (t, JC2F=26.2Hz, Cg) 

6115.312 (t. JCiF=242. 4Hz, C^) 

6128.044 (s, Ph) 



6128.513 (s, Ph) 
6 128.936 (s, Ph) 
6135.211 (s, Ph) 
6165.752 (s, C4) 

IR: 1756cm~' (C=0) 
2940~3036cm"^ (Ph) 

1 0 0 2 3 1 mmm 4 

Utl 7] 
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THF. 95'CS8fc 

2 " 



3 Omi:iP777^=i|;iM^3. Omml^Atl. ^^VM 
^yU2. 2nunol*5j:t/N- (2, 2 ~ v^:7yW;^-o:n^ y 

x-m^MM^n^. 2^r«m^^&(ct>^LTiN-^^ 

^1 Oml^jn;t6, Ccom»^^^yW-C^«|^^:3lHlttttl 
^yy^— (--=^i^V : g^^:3:5"/W-=5 : 1) (C J: "9 1 
0. 19g (HX^4 5%) ^Itfco NMR. I RCOy^- 
[00 24] h^%w§\}i^mz, L-c. ijctc^-riL-g-i^ 

4-v^:7/l/;^-n^f^/U-l- (4 h^^->7 3:;=:/W) 
-2-Tif5"v^y >^ 
\{C\ 8J 



Ci FaF^H. 




CH, 0 
e 

FW 227. 21 

'®F-NMR (470MHz. CDCI3. CgFe) 

6 36.456 (ddd. OTaF i5=293.74Hz, JCHaFa=54. 93H 

z. JCF aCHb=9. 16HZ.F a) 

6 38.823 (ddd, JCJaF ^=293.74Hz, JCHaF 0 =54. 93H 
z. JCF paib=8.39Hz,F /5) 
*H-NMR (500MHz. CDCI3) 

6 3.085 (dd, jaicCHd=15. 26Hz. jaft>CHc=2. 45Hz. IH, 
He) 

6 3.236 (dd. JCHc(3id=15. 26Hz. J(31bCHd=5. 74Hz, IH. 



Ph- 

Hd) 

6 3.789 (s, 3H, He) 

6 4. 280 -^4. 340 (m, Hb) 

6 5.964 (dt, JCHaF=55.05Hz. JCHaCHb=3. 90Hz. IH. H 
a) 

6 6.85—7.40 (m, Ph) 

'^C-NMR (75MHz. CDCI3) 

6 37.417 (t, JC3F=3.6Hz, C3) 

6 31.247 (t, JC2F=27.2Hz, Cg) 

6 55-472 (s. Cg) 

6114.405 (s. Ph) 

6 114.536 (t, JCiF=244.4Hz. C^) 

6 130.634 (s, Ph) 

6 156.628 (s. Ph) 

6 162.449 (s. C4) 

IR: 1748cm~^ (C=0) 

2842-'2922cm"^ (Ph) 

10 0 2 5] %m^\^ 

1 4 -^yyjVi^n:^ ^)\^- 3 - p« ^/v- 2 

[{bi 9] 

C, FaF)S, 



0 



C12HX3F2N0 

FV 225. 24 
dr. =1:1 

^®F-NMR (470MHz. CDCI3, 

6 34.983 (ddd. JCFaF i5=296.03H2. JCHaF a =54. 93H 
z. JCF aCHb=7.63Hz.F a) 

6 39.002 (ddd. JCFaF /3=296.03H2, JCHaF /5 =54. 93H 
z, JCF ^CHb=lO.68Hz.F0) 
^H-NMR (500MHz. CDCI3) 
61.305 (d. JCHcCHd=7.44Hz, 3H. Hd) 
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6 3.152 (dt. JCHcCHd=7. 34H2. JCHbCHc=2. 15Hz. IH, H 
c) 

6 3.259 (m, IH, Hb) 
6 4.047 (d, JCHeCHf=14. 89Hz, IH, He) 
6 4.729 (d, JCHeCHf=14.89Hz. IH, Hf) 
6 5.730 (dt. JCHaF=54. 93Hz, JCHaCHb=4. 76Hz, IH. H 
a) 

6 7.20—7,40 (m, 5H, Ph) 

'^C-NMR (75MHz, CDCI3) 

612,469 (s, C4) 

6 45.577 (s, Cg) 

6 46.075 (t, JC3F=3.5Hz, C3) 

6 58.144 (dd JC2F a =26. 9Hz. JC2F ^=24.4H2. C2) 

6 115.358 (t, JCiF=243. 3Hz, C^) 

6128.981 (s, Ph) 

6128.420 (s, Ph) 

6 128.853 (s, Ph) 

6 135.372 (s, Ph) 

6 169.575 (s. Cg) 

IR: 1763cni"' (C=0) 

2936~3036cm"^ (Ph) 

MS: 225.0961 

1 0 0 2 6 1 mmm ? 

I 4 -i;y/u:tti / ^/u- 3-:^ ^fV- 2 

l{b2 0l 

C, HFaFiS 



C12H13F2NO ' 

FW 225. 24 

^^F-NMR (470MHz, CDCI3, CgFe) 

6 40.016 (ddd. JCFoF /5=303.66Hz, JCHaFa=54. 46H 

z, JCF aCHb=10.68Hz.F a) 

6 41.847 (ddd, JCFaF ^=303.66Hz. JCHaF 0 =53. 41H 
z, J(3? 0CHb=6.1OHz,F tf) 

^H-NMR (500MHz, CDCI3) 

61.305 (dt. JCHcCHd=7. 69Hz. JCFCHd=l. 03Hz, 3H. H 
d) 

6 3.354 (dq. J(31cCHd=7.69Hz. J(m^c=5. 58Hz, IH. H 
c) 

6 3.613 —3.671 (m, IH. Hb) 
6 4,07 (d. JCHeHf=14,96Hz. IH. He) 
6 4.733 (d. J(^eHf=14. 96Hz. IH. Hf) 
6 5.804 (ddd. JCHaF ^=55.57Hz, JCHaF ^=54. 16Hz, 
JCHaCHb=5.92. IH. Ha) 
*^C-^R (75MHz, CDCI3) 



6 9.156 (s. C4) 
6 35.547 (s, Cg) 

6 46.298 (d. JC3F a=6. IHz, C3) 
6 53.917 (dd JC2Fa=29. 3Hz. JCgF /3=21.6Hz, Cg) 
6 115.634 (t, JC,F=242.9Hz, C,) 
6 127.936 (s, Ph) 
6128.517 (s, Ph) 
6 128.773 (s, Ph) 
6 135.356 (s. Ph) 
6 169.828 (s, C5) 
IR: 1756cm"^ (C=0) 
2936~3036cni"^ (Ph) 
[0 0 2 7] %W§\^ 

-2-7iff"v^y >- 
l{t:2 1] 

C, H. F2 



c 4. 



7* ' ^0 
CX3H15F2N0 

FW 239. 27 

^®F-NMR (470MHz, CDCI3, 

6 41.497 (dd. JCHaF=54. 93Hz. JCFCHb=9. 15Hz. 2F) 
'H-NMR (500HHZ, CDCI3) 
6 1.275 (s, 3H, Hd) 
6 1.288 (t. JCFCHc=0.91Hz, 3H, He) 
6 3.238 (dt. JCFCHb=8. 36Hz, JCHa(31b=6. 59Hz, IH. H 
b) 

6 4.013 (dt, JCHeCHf=14.90Hz. JCFCHe=l. 16Hz. IH. H 
e) 

6 4.757 (d. JCHeCHf=14. 90Hz, IH, Hf) 
6 5.779 (dt. JCFHa=55. 18Hz, JCHaCHb=6. 59Hz. IH, H 
a) 

6 7.20—7.40 (m, 5H, Ph) 

^^C-NMR (75MHz, CDCI3) 

6 16.799 (s, C4) 

6 22.034 (s, C5) 

6 45.318 (s. C7) 

6 52.952 (t. JC3F^3.3H2. C3) 

6 61.296 (t, JC2F=25.5Hz. Cg) 

6 115.938 (t. JCiF=242. 5Hz. C^) 

6127.945 (s. Ph) 

6128.510 (s. Ph) 

6 128.889 (s. Ph) 

6135.469 (s, Ph) 

6 172.963 (s. Cg) 

IR: 1765cin"^ ((>0) 
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2934—30360111'' (Ph. CH3) 
MS: 239. 1096 

[0 0 2 81 mmms 

[{b2 21 



f. 5^ 



^0 



C13H15F2NO 4. • 

FW 239. 27 
d. r. =88:12 

'®F-NMR (470MHz, CDCI3, CgFe) 

6 38.614 (ddd, JCFaP /3=297.56Hz, JCHaF a =54. 94H 

z, JCF aCHb=7.63Hz, IF. F a) 

6 39.420 (ddd, JCFaF ^=297.55Hz, JCHaF /3 =54. 94H 
z. JCF 0CHb=lO.68Hz. IF. F^) 
^H-NMR (500MHz, CDCI3) 
6 0.969 (t, JCHfCHdHe=7. 33Hz, 3H, Hf) 
61.595 (ddq. JCHdCHe=14. 24Hz, JCHcCHd=8. 64Hz. JCH 
dCHf=7.32Hz. IH, Hd) 

6 1.805 (ddq, JCHdCHc=14. 24Hz, JCHcCHe=6. 22Hz. JCH 
eCHf=7.32Hz. IH. He) 

6 3.070 (ddd. JCHcCHd=8. 64Hz, JCHcCHe=6. 22Hz, JCHb 
CHc=2.42Hz, IH, He) 



6 3.316 (dddd. JCF /5 CHb=9. 97Hz, JCF aCHb=7.42Hz, 

JCHaCHb=4. 94Hz. JCHbCHc=2. 42Hz, IH, He) 

6 4, 067 (dd. JCHgHf =14. 89Hz, JCFCHg=0. 73Hz. IH, H 

g) 

6 4. 750 (d, JCHgHf =14. 89Hz, IH. Hf) 

6 5. 730 (dt. JcHaF =54. 93Hz, JCHaCHb=4. 89Hz. IH. H 

a) 

6 7. 20-7.40 (m. 5H. Ph) 

*^C-NMR (75MHz, CDCI3) 

6 11.162 (s. C5) 

6 20.867 (s. C4) 

6 45.541 (s, C7) 

6 52.897 (t. JC3F=3. IHz. C3) 

6 56.248 (dd. JCgF a =26. 9Hz, JC2F /3=24.8Hz, Cg) 

6 115.512 (t, JCiF=243. 5Hz. C,) 

6 127.983 (s, Ph) 

6128.515 (s, Ph) 

6 128.900 (s, Ph) 

6135.401 (s, Ph) 

6 168.987 (s. Cg) 

TR: 1760cm"^ (0=0) 

2892—3036010"^ (CH3CH2-. Ph) 

MS: 239.1094 

[002 91 ii^^y 1 0 

2-riff^v?y > 
[{t:2 3l 




a^^%*(C H2)6 C Ha 



FW 271. 40 

'^F-NMR (470MHz. CDCI3. C^F^) 
6 38.641 (ddd. JCFoF ^=296.02Hz. JCHaF a =54. 93H 
z, JCF aCHb=7.63Hz,lF, F a) 
6 39.404 (ddd. JCFaF /5=296.02Hz. JCHaF /5 =54. 93H 
z. JCF ^CHb=9- 15Hz,lF, F fi) 
^H-NMR (500MHz. CDCI3) 
6 0.871 (t. JCH2CH3=7. 02Hz. 3H. CH3) 
6 1.20—1.80 (m, 12H, Hd) 

6 3.102 (ddd. JCHeCH=8.66Hz, JCHeCH=6. 35Hz, JCHbCH 
c=2.19Hz. IH. He) 

6 3.20—3.30 (m, IH. Hb) 

6 4.065 (dd. JCHeHf=14. 89Hz, JCPCHe=0. 48Hz. IH, H 
e) 

64,741 (d. JCHeHf=14. 89Hz. IH. Hf) 



^5.66D(dt, JCH2F=55.30Hz. JCH2CHb=4. 76Hz. IH, H 
a) 

6 7.20-7.40 (m. 5H. Ph) 
'^C-NMR (50MHz, CDCI3) 

6 14.070, 22.617. 26.8752, 27.720,29.004, 29.231, 

31.685 (s. Cg) 

6 45.568 (s. Cq) 

6 51.580 (t, JC3f=3.1Hz. C3) 

6 56.583 (dd. JC2Fa=26. 5Hz, JCgF ^=25. GHz, Cg) 

5 115.526 (t, JCjF=243.6Hz, C^) 

6 127.999, 128.531. 128.909, 135.403 (s. Ph) 
6169.218 (s. Cg) 

[00 3 0] mm^i 1 1 

111:2 41 



-8- 



C, H. FaF0 




FW 253. 29 
d. e.=4.2:l 

^®F-NMR (470MHz, CDCI3, C^?^) 
6 42.080 (ddd. JCFaF ^=296.02Hz, JCHaP a =54. 94H 
z, JCF aCHb=7.63Hz. IF, F a) 
6 42.856 (ddd. JCFaF ^=296.02Hz, JCHaF /3 =55. 69H 
z. JCF ^CHb=9.92Hz. IF, F /3) 
*H-NMR (500MHz, CDCI3) 
6 0.913 (t, JCHfCHg=7. 32Hz, 3H, Hg) 
6 1. 30^-1. 50 (ra, 2H, Hf) 
61.50—1.80 (m, 2H. Ha, He) 

6 3.116 (ddd. JCHcCHe=8. 68Hz, JCHcHf =5. 98Hz, JCHbC 
Hc=2. 54Hz, IH, He) 

6 4.070 (dd, JCHhHi=14. 90Hz, JCHF=0. 61Hz, IH, Hh) 
6 4.735 (d. JCHhHi=14. 90Hz, IH, Hi) 
6 5.660 (ddd. JCHaF a=55.05Hz. JOfaF /3=55.55Hz. 
JCHaCHb=4. 76Hz, IH, Ha) 
6 7.20-7.40 (ra, 5H, Ph) 
*^C-NMR (125MHz. CDCI3) 
6 13.724 (s, Cj) 
6 20.225 (s, Cg) 
6 29.827 (s. C4) 
6 45.579 (s, C3) 



6 51.377 (dd. JC3Fa=3,82Hz, JC3F ^=2.29Hz. C3) 

6 56.887 (dd. JCgF a =27. 27Hz. JCgF ^ =24. 22Hz, C2) 

6 115.498 (t. JCiF=243. 56Hz. Cj) 

5 128.001 (s, Ph) 

6 128.541 (s, Ph) 
6 128.924 (s, Ph) 
6135.419 (s. Ph) 
6 169.209 (s, Ph) 

[003 1] mMm 1 2 
Ut:2 5l 



F2 CH> 



OH 
CH, 



^5 



1 0 0 3 2 1 %WS^ 1 3 
lib2 6l 



H 



C4H5F2NO 



(51) Int. CI. ^ flfeSUfS^ if f^^3Bi#^ F I m^^^MW 

A6 1K 31/395 ABN 
ACB 



